Introduction {#sec1-1}
============

Human immunodeficiency virus (HIV) is known to increase the morbidity and mortality among people with tuberculosis (TB).([@ref1][@ref2]) Various systemic complications due to HIV among cases of TB have been reported.([@ref3]--[@ref8]) But, there is paucity of information quantifying the risk of systemic complications due to HIV among cases of TB. A pair-matched case-control study comparing cases of HIV-TB co-infection with TB would help in quantifying the risk. Thus, this study was undertaken in one of the tertiary care referral centers of coastal South India.

Materials and Methods {#sec1-2}
=====================

A hospital record-based pair-matched case-control study was undertaken after obtaining the required consent from the institutional ethics committee in two tertiary care hospitals of Kasturba Medical College, Mangalore, Karnataka State.

Operational definitions {#sec2-1}
-----------------------

TB was confirmed bacteriologically (i.e., smear-positive for acid fast bacilli) and HIV status was confirmed by the criteria established by the National AIDS Control Organization (NACO), India. ([@ref9])Cases were patients of HIV-TB co-infection irrespective of age and gender. Controls were patients of TB. All those cases and controls whose records were available with the hospital for the last 1 year were included in the study.

Sample size {#sec2-2}
-----------

Using the formula N = (Z~α~+Z~β~)^2^(p~1~q~1~+p~2~q~2~)/(p~2~-p~1~)^2^.p~1~and p~2~were assumed to be 56% and 10%, respectively.([@ref10][@ref11]) With a power of 0.01 and a precision set at 0.05, we got 14 cases. With a ratio of four controls for each case, we had to get 56 pair-matched controls.

Sampling {#sec2-3}
--------

The list of cases fulfilling the eligibility criteria was made. The cases were then categorized according to age, sex and the following confounding factors, i.e. smoking, alcoholism, diabetes mellitus, hypertension, chronic obstructive pulmonary diseases (COPD) and malignancies. A similar list of controls for the same period was prepared. By simple random sampling, 14 cases were obtained. From a similar list for controls, 56 controls pair-matched for age, gender and confounding factors was obtained.

Matching {#sec2-4}
--------

Age was matched in 5-year intervals. The gender was also matched. The following confounding factors were matched, i.e. smoking, alcoholism, diabetes mellitus, hypertension, COPD and malignancies.

Study instrument {#sec2-5}
----------------

A semi-structured proforma was used to collect the basic details of the patients (like name, age, sex, occupation, socioeconomic status) and for the categorization of cases and controls, Co-morbidities and complications were devised after pretesting and were used for data collection.

Analysis {#sec2-6}
--------

Odds ratios were computed to quantify the risk of complications using the formula,

where "nj (+)" denotes the number of matched sets in which case is (+) and exactly "j" of controls are (+). Similarly, "n~j~(−)" denotes the number of matched sets in which case is (−) and exactly "j" of controls are (+).([@ref12])

Results {#sec1-3}
=======

Patient characteristics {#sec2-7}
-----------------------

The number of cases according to age groups in years (numbers in each age group) is as follows: 0-18 (1), 19-49 (7), 50-70 (4) and \>71 (2).

Gender {#sec2-8}
------

Males (11) and females (3).

Occupation {#sec2-9}
----------

Manual laborers (6), business men (2), semiskilled workers (5) and student (1).

Distribution of confounding factors {#sec2-10}
-----------------------------------

Smokers (2), alcoholics (2), diabetics (3), hypertension (1), COPD (1) and oral cancer (1). The confounding factors were matched. Controls with oral cancer were of different stages.

The morbidity profile along with the odds ratios are presented in [Table 1](#T1){ref-type="table"}.

###### 

Morbidity profile of cases and controls along with the odds ratios
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Some of the complications like cytomegalovirus retinitis, renal calculus, urinary tract infection, candidiasis, cholecystitis, splenomegaly, gastroenteritis, scabies, impetigo, Tinea corporis, Herpes Zoster, cryptococcal meningitis and tubercular meningitis, pericardial effusion, drug reactions (pancreatitis, peripheral neuropathy, anemia, gastritis and metabolic acidosis) were found exclusively among cases as compared with controls.

Discussion {#sec1-4}
==========

We could not get comparable studies. In a retrospective cohort study,([@ref2]) it was found that the case fatality rate was higher among HIV-TB co-infection as compared with TB cases after adjusting for confounding factors. We found that a higher proportion of the cases was males and in the middle-aged group. Higher morbidity among the middle-aged group and males has been reported from USA.([@ref13]) A higher proportion among males may be because of underdetection among females.([@ref14]) Economic compulsions and stigma associated with HIV may be a barrier for the detection of HIV-TB co-infection.([@ref15])

Case-control studies with small numbers and only hospital-based controls make interpretations difficult. Being a tertiary care center, the referred patient profiles may not be representative, creating a bias. Because of paucity of information, this study gives inputs to plan further prospective cohort studies required to arrive at relative and attributable risks.
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